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The semantics of “success” in Alzheimer’s trials



Alzheimer’s: Pandemic Without Vaccine
•FOR PERSPECTIVE: COVID-19 has killed over 500,000
Americans; Alzheimer’s will lead to death in nearly 100 times that
many of the currently living Americans.

•THE PROBLEM: Whereas COVID-19 is a simple disease of 
known etiology and prevention, Alzheimer’s is a complex disease 
of unknown etiology and >400 failed clinical trials.

•FUNDAMENTAL NATURE of Alzheimer’s is what is needed, a
model that is consistent with the >150,000 papers published, and
will predict therapeutic success and failure accurately.



The problem with “mild cognitive impairment” (MCI)
1) Analogous to saying “mildly metastatic cancer.” Relatively late stage of Alzheimer’s (or 
other dementia) pathophysiology.

2) Phase 1: asymptomatic.
•Abnormal CSF, PET scan.

3) Phase 2: SCI (subjective cognitive impairment).
•May last 10 years.
•Cognitive symptoms without abnormal cognitive testing.

4) Phase 3: MCI (mild cognitive impairment).
•Abnormal cognitive testing, normal ADLs.
•5-10% convert to dementia per year.

5) Phase 4: Alzheimer’s.
•ADLs affected.
•Diagnosis typically made about 20 years after initial biochemical changes.



Simple illness: e.g., pneumococcal pneumonia
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Complex illness: e.g., Alzheimer’s disease
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“Game of Throwns” (243/244)Game of Throwns:
Greatest Biomedical Therapeutic Failure
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CURRENT STANDARD:

1 Cause 
(Unknown)

1 Disease
1 Rx

MonoRx, 1 Phase, 
Ineffective

36 Contributors 6 Subtypes Many Rx Personalized 
Programs

RESEARCH FINDINGS:

STANDARD OF CARE APPROACH TO ALZHEIMER’S



The Master Switch of Alzheimer’s
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Alzheimer’s: a network insufficiency
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Alzheimer’s: major contributors

 

! !" ∝ !"#$%&'()$!&*( !"#$%&"$#
(!"#$%&'()$!&*+ !"#$%&"$#) ≈ [!"#$%&&%'()* !"#$%&'()!!"#$%&]

[!"!#$!%&'(!!"#$%&' !"##$%&]  
 
	



The perfect Alzheimer’s drug would:
Reduce APP b-cleavage, reduce g-cleavage, increase a-cleavage, reduce
caspase-6 cleavage, reduce caspase-3 cleavage, prevent oligomerization,
increase neprilysin, increase IDE, increase microglial clearance of Ab,
increase autophagy, increase BDNF, increase NGF, increase netrin-1,
increase ADNP, reduce homocysteine, increase PP2A activity, reduce
phospho-tau, increase phagocytosis index, increase insulin sensitivity,
improve axoplasmic transport, enhance mitochondrial function and
biogenesis, reduce oxidative damage and optimize ROS production,
enhance cholinergic neurotransmission, increase synaptoblastic
signaling, reduce synaptoclastic signaling, improve LTP, optimize
estradiol, progesterone, E2:P ratio, free T3, free T4, TSH, pregnenolone,
testosterone, cortisol, DHEA, and insulin, reduce inflammation, increase
resolvins, enhance detoxification, improve vascularization, increase
cAMP, increase glutathione, provide synaptic components, optimize all
metals, increase GABA, increase vitamin D signaling, increase SirT1,
reduce NFkB, increase telomere length, reduce glial scarring, enhance
repair, etc.



A roof with 36 holes



The 21st-century physician
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MARCY: 74 y/o with AD
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BEFORE: Gray Matter Volume = 419.5 cc AFTER: Gray Matter Volume = 531.5 cc

23%

Increase in gray matter volume with treatment
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disease [1,2,5,7] in which APP, the amyloid precursor protein, functions 
as a molecular switch due to its activity as an integrating dependence 
receptor [8-10]: in the presence of su!cient support from trophic 
signaling, APP is cleaved at the alpha site, leading to the production 
of two synaptoblastic peptides, sAPP" and "CTF. In contrast, in the 
absence of su!cient support from trophic signaling, APP is cleaved 
at the beta, gamma, and caspase sites, leading to the production 
of four synaptoclastic peptides, sAPP#, A#, Jcasp, and C31. In this 
model, in$ammation exerts an anti-trophic e%ect on APP signaling, 
at least in part via the NF-&B (nuclear factor &-light chain enhancer 
of B cells) induction of BACE (beta-amyloid cleaving enzyme) and 
gamma-secretase activity. Similarly, toxins such as divalent metals (e.g., 
mercury) also exert an anti-trophic e%ect on APP signaling, since these 
lead to a net increased production of the toxin-binding peptide, A#. 'is 
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Introduction
Alzheimer’s disease is now the third leading cause of death in 

the United States [1-6], and the development of e%ective treatment 
and prevention is a major healthcare goal. However, clinical trials of 
drug candidates for Alzheimer’s disease treatment have been almost 
uniformly unsuccessful. 'ere may be several reasons for such repeated 
failure: (1) given the long pre-symptomatic period, treatment is typically 
initiated late in the pathophysiological process; (2) what is referred 
to as Alzheimer’s disease is not a single disease, but rather exhibits 
several di%erent subtypes [3,4]; (3) just as for other complex chronic 
illnesses such as cardiovascular disease, there may be many potential 
contributors to Alzheimer’s disease, such as in$ammation, various 
chronic pathogens, trophic withdrawal, insulin resistance, vascular 
compromise, trauma, and exposure to speci(c toxins. 'erefore, a 
monotherapeutic, monophasic approach is likely to be suboptimal, and 
personalized, multiphasic programs based on each individual’s genetics 
and biochemistry may be preferable. Indeed, such personalized programs 
may o%er advantages in future clinical trials of drug candidates. (4) 'e 
model of Alzheimer’s disease on which the drug targets (e.g., amyloid-# 
peptide) have been based may be an inaccurate or incomplete model of 
the disease. 

We have argued for a fundamentally di%erent view of Alzheimer’s 
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 Abstract

7KH� ¿UVW� H[DPSOHV� RI� UHYHUVDO� RI� FRJQLWLYH� GHFOLQH� LQ�$O]KHLPHU¶V� GLVHDVH� DQG� WKH� SUH�$O]KHLPHU¶V� GLVHDVH�
conditions MCI (Mild Cognitive Impairment) and SCI (Subjective Cognitive Impairment) have recently been published. 
These two publications described a total of 19 patients showing sustained subjective and objective improvement in 
cognition, using a comprehensive, precision medicine approach that involves determining the potential contributors 
to the cognitive decline (e.g., activation of the innate immune system by pathogens or intestinal permeability, 
UHGXFWLRQ� LQ� WURSKLF�RU�KRUPRQDO�VXSSRUW��VSHFL¿F�WR[LQ�H[SRVXUH��RU�RWKHU�FRQWULEXWRUV���XVLQJ�D�FRPSXWHU�EDVHG�
algorithm to determine subtype and then addressing each contributor using a personalized, targeted, multi-factorial 
approach dubbed ReCODE for reversal of cognitive decline.

An obvious criticism of the initial studies is the small number of patients reported. Therefore, we report here 
100 patients, treated by several different physicians, with documented improvement in cognition, in some cases 
with documentation of improvement in electrophysiology or imaging, as well. This additional report provides further 
support for a randomized, controlled clinical trial of the protocol and the overall approach.
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INTRODUCTION  
 
Magnitude of the problem 
 
Cognitive decline is a major concern of the aging 
population, and Alzheimer’s disease is the major cause 
of age-related cognitive decline, with approximately 5.4 
million American patients and 30 million affected 
globally[1].  In the absence of effective prevention and 
treatment, the prospects for the future are of great 
concern, with 13 million Americans and 160 million 
globally projected for 2050, leading to potential 
bankruptcy of the Medicare system.  Unlike several 
other chronic illnesses, Alzheimer’s disease prevalence 
is on the rise, which makes the need to develop 
effective prevention and treatment increasingly 
pressing.  Recent estimates suggest that AD has become 
the third leading cause of death in the United States  [2],  
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behind cardiovascular disease and cancer.  Furthermore, 
it has been pointed out recently that women are at the 
epicenter of the Alzheimer’s epidemic, with 65% of 
patients and 60% of caregivers being women [3].  
Indeed, a woman’s chance of developing AD is now 
greater than her chance of developing breast cancer [4]. 
 
Failure of monotherapeutics 
 
Neurodegenerative disease therapeutics has been, 
arguably, the field of greatest failure of biomedical 
therapeutics development.  Patients with acute illnesses 
such as infectious diseases, or with other chronic 
illnesses, such as cardiovascular disease, osteoporosis, 
human immunodeficiency virus infection, and even 
cancer, have access to more effective therapeutic 
options than do patients with AD or other 
neurodegenerative diseases such as Lewy body 
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�
Abstract: This� report�describes� a�novel,� comprehensive,� and�personalized� therapeutic�program� that� is�based�on� the
underlying�pathogenesis�of�Alzheimer’s�disease,�and�which� involves�multiple�modalities�designed� to�achieve�metabolic
enhancement�for�neurodegeneration�(MEND).��The�first�10�patients�who�have�utilized�this�program�include�patients�with
memory�loss�associated�with�Alzheimer’s�disease�(AD),�amnestic�mild�cognitive�impairment�(aMCI),�or�subjective�cognitive
impairment�(SCI).��Nine�of�the�10�displayed�subjective�or�objective�improvement�in�cognition�beginning�within�3Ͳ6�months,
with�the�one�failure�being�a�patient�with�very�late�stage�AD.��Six�of�the�patients�had�had�to�discontinue�working�or�were
struggling�with� their� jobs� at� the� time� of� presentation,� and� all�were� able� to� return� to�work� or� continue�working�with
improved�performance.� � Improvements�have�been�sustained,�and�at� this� time� the� longest�patient� followͲup� is� two�and
oneͲhalf�years�from�initial�treatment,�with�sustained�and�marked�improvement.��These�results�suggest�that�a�larger,�more
extensive� trial� of� this� therapeutic� program� is�warranted.� � The� results� also� suggest� that,� at� least� early� in� the� course,
cognitive�decline�may�be�driven�in�large�part�by�metabolic�processes.��Furthermore,�given�the�failure�of�monotherapeutics
in�AD�to�date,�the�results�raise�the�possibility�that�such�a�therapeutic�system�may�be�useful�as�a�platform�on�which�drugs
that�would�fail�as�monotherapeutics�may�succeed�as�key�components�of�a�therapeutic�system.    �
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INTRODUCTION 
 
Alzheimer’s disease is now the third leading cause of 
death in the United States, following only cardio-
vascular disease and cancer [1].  There are 
approximately 5.2 million Americans with AD, but this 
estimate ignores the many young Americans destined to 
develop AD during their lifetimes: given the lifetime 
risk of approximately 15% when including all ApoE 
genotypes, as many as 45 million of the 318 million 
Americans now living may develop AD during their 
lifetimes if no prevention is instituted [2].  
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Effective treatment of Alzheimer’s disease has been 
lacking, but recently a novel programmatic approach 
involving metabolic enhancement was described, with 
promising anecdotal results [3].  This treatment is 
based on connectomic studies [4] and previous 
transgenic findings [5] as well as epidemiological 
studies of various monotherapeutic components of the 
overall program [6].  The approach is personalized, 
responsive to suboptimal metabolic parameters that 
reflect a network imbalance in synaptic establishment 
and maintenance vs. reorganization, and progressive in  
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Abstract:�Alzheimer’s�disease�is�one�of�the�most�significant�healthcare�problems�nationally�and�globally.��Recently,�the
first�description�of�the�reversal�of�cognitive�decline�in�patients�with�early�Alzheimer’s�disease�or�its�precursors,�MCI�(mild
cognitive�impairment)�and�SCI�(subjective�cognitive�impairment),�was�published�[1].��The�therapeutic�approach�used�was
programmatic�and�personalized�rather�than�monotherapeutic�and�invariant,�and�was�dubbed�metabolic�enhancement�for
neurodegeneration�(MEND).��Patients�who�had�had�to�discontinue�work�were�able�to�return�to�work,�and�those�struggling
at�work�were�able� to� improve� their�performance.� �The�patients,� their� spouses,�and� their� coͲworkers�all� reported� clear
improvements.� �Here�we� report� the� results� from�quantitative�MRI� and�neuropsychological� testing� in� ten�patients�with
cognitive�decline,�nine�ApoE4+� (five�homozygous� and� four�heterozygous)� and�one�ApoE4Ͳ,�who�were� treated�with� the
MEND�protocol� for�5Ͳ24�months.� �The�magnitude�of� the� improvement� is�unprecedented,�providing�additional�objective
evidence� that� this� programmatic� approach� to� cognitive� decline� is� highly� effective.� � These� results� have� farͲreaching
implications� for� the� treatment� of� Alzheimer’s� disease,� MCI,� and� SCI;� for� personalized� programs� that� may� enhance
pharmaceutical�efficacy;�and�for�personal�identification�of�ApoE�genotype.�����
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Precision Medicine Trial for Alzheimer’s and MCI
Drs. Ann Hathaway, Kat Toups, Deborah Gordon

•First trial in which, instead of pre-determining a treatment, 
contributors are identified and targeted. Clinicaltrials.gov
•Denied by IRB in 2011 and 2018; approved in 2019. 
Completed in December, 2020. Posted on medRxiv 5.11.21.
•Small, proof-of-concept trial with 25 patients with MCI or 
early dementia: MoCA scores 19 and above. 
•Compares personalized, precision medicine protocol for 9 
months to historical outcomes from standard of care.
•Evaluations seek to identify root cause contributors to 
cognitive decline: pathogens, toxins (metals, organics, 
biotoxins), genetics, nutrients/trophins/ hormones, immune 
response, etc.



Precision Medicine Trial
•MoCA (Montreal Cognitive Assessment) scores determined 
by outside evaluators at t=0, 3, 6, and 9 months.
•CNS Vital Signs, an on-line cognitive assessment that is 
more sensitive and more extensive than MoCA, was also 
performed at t=0, 3, 6, and 9 months. Combining MoCA and 
CNS-VS created a larger dynamic range and reduced a 
potential ceiling effect. 
•AQ-21 is a subjective assessment of cognitive decline filled 
out by the patient’s partner. 
•AQ-20 is an estimate of change administered at the end of 
the trial, in which the partner estimates the decline or 
improvement for each patient. 
•MRI with volumetrics (t=0, 9 months).



Improvement in Neurocognitive Index



Precision Medicine Trial: Summary
•MoCA (Montreal Cognitive Assessment) scores improved: p 
=0.001. 76% of patients improved.
•Neurocognitive index improved: p <0.001. 84% of patients 
improved.
•Cognitive subtests improved: verbal memory (p =0.007), 
executive function (p <0.001), psychomotor speed (p <0.001), 
cognitive flexibility (p =0.013), et al. 
•AQ-20 indicated improvement: p =0.005. 
•BrainHQ (brain training) scores improved in all patients.
•MRI: gray matter volume improved in comparison to 
historical controls with AD, as well as cognitive normals.
•Hippocampal volume declined less than AD and normals.



Precision Medicine Trial: Implications and Future
•Cognitive decline is reversible for most patients with MCI or early dementia.

•For those whose cognition declines, the likely contributors to decline may be 
obvious (e.g., continued mycotoxin exposure), but should be sought. 

•The feasibility of utilizing the approach in this trial may be improved with 
simplification, reimbursement/cost reduction, and enhanced training. 

•The current study provides strong support for a larger, randomized, controlled trial, 
and such a trial is set to begin in spring, 2022.

•A similar approach, modified for the specific mechanisms unique to each 
neurodegenerative disease, may prove effective where other treatments have failed.

•Combining the results of this trial with the previous finding that there is a decades-
long presymptomatic and early symptomatic period suggests that Alzheimer’s 
disease should now be optional instead of unavoidable.



How do we render Alzheimer’s optional?
1) Encourage everyone to get a “cognoscopy” at 45, identify and address risk factors.

2) Those who develop symptoms, undergo extensive evaluation and treatment as early 
as possible (SCI, prior to MCI).

3) Increase sensitivity of cognitive assessment, reduce cost of biochemical and genetic 
evaluation, increase data set size.

4) Utilize hierarchical approach to optimize efficiency—increasingly extensive 
evaluation and treatment for those who fail earlier steps.

5) Use compute—based algorithms enhanced by AI, using outcomes data to continue 
to evolve protocol.



Just as for leprosy and polio, Alzheimer’s shall
become a former scourge.



Goals of Treatment and Prevention

Energetics: ketosis (1.0-4.0 mM BHB or >7 ACEs), cerebral 
blood flow, oxygenation, mitochondrial function, substrates 
(ketones, glucose).

Insulin sensitivity (target HOMA-IR of 1.0 or lower).
Trophic support: growth factors, hormones, nutrients.
Resolution of inflammation and prevention of further 

inflammation; remove source(s).  
Treatment of pathogens, optimization of microbiomes.
Detoxification from inorganics, organics, biotoxins.
Stimulation: light or magnetic stimulation, brain training.
Improve adaptive immune system, reduce innate (inflamm).
Reduce amyloid-beta.
Regeneration, synaptogenesis.


